Low extracellular pH augments TRAIL-induced apoptotic death through the mitochondria-mediated caspase signal transduction pathway.
Tumor necrosis factor-related apoptosis inducing ligand (TRAIL/APO-2L), a member of the tumor necrosis factor (TNF) gene family, is considered as one of the most promising cancer therapeutic agents due to its ability to selectively kill tumor cells. Although microenvironments of solid tumors (hypoxia, nutrient deprivation, and low pH) often affect the effectiveness of chemotherapy, few studies have been reported on the relationship between tumor microenvironments and TRAIL. In this study, we investigated whether low extracellular pH affects TRAIL-induced apoptotic death. When human prostate carcinoma DU145 cells were treated with 200 ng/ml His-tagged TRAIL for 4 h, the survival was approximately 10% at pH 6.3-6.6 and 61.3% at pH 7.4. Similar results were observed in human colorectal carcinoma CX-1 cell line. The TRAIL-mediated activation of caspase, cytochrome c release, and poly (ADP-ribose) polymerase (PARP) cleavage was promoted at low extracellular pH. Immunoprecipitation followed by western blot analysis shows that low extracellular pH enhances the association of truncated Bid with Bax during treatment with TRAIL. Western blot analysis also shows that the low extracellular pH-enhanced TRAIL cytotoxicity does not involve modulation of the levels of TRAIL receptors (DR4, DR5, and DcR2), FLIP, inhibitor of apoptosis (IAP), and Bcl-2. Overexpression of Bcl-2 effectively prevented low extracellular pH-augmented TRAIL cytotoxicity. Taken together, we propose that TRAIL-mediated cytotoxicity is greatly enhanced in low pH environments by promoting caspase activation.